
 

Forensic Science: Urine Lesson Plan 
 

 Lesson Number 4 Part A Duration of lesson 45 minutes 

Topic and Focus Urinary processes Year Level Level 9 

 

Learning Intentions:  

- Students will be able to explain the relevance of urine testing in a criminal investigation.  

- Students will begin to understand the excretory system/process 

 

Success Criteria:  

- Students can explain the relevance of urine testing in forensic science. 

- Students can understand the process of which toxins are filtered from the blood to form urine 

Curriculum Links 
 

 
Domains Dimensions Key elements of standards to which lesson is focussed 

Level 8 Science Science Inquiry Skills 

Planning and conducting 

 Collaboratively and individually plan and conduct a range of investigation types, 
including fieldwork and experiments, ensuring safety and ethical guidelines are 
followed  (ACSIS140) 

 Measure and control variables, select equipment appropriate to the task and 
collect data with accuracy (ACSIS141) 

 English 
Interpreting, analyzing, 
evaluating 

 Apply an expanding vocabulary to read increasingly complex texts with fluency and 
comprehension(ACELY1733) 

http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS140
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS141
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACELY1733


 

Level 9 Science 

 

Science Inquiry Skills 

 

Planning and conducting 

 Plan, select and use appropriate investigation types, including field work and 
laboratory experimentation, to collect reliable data; assess risk and address ethical 
issues associated with these methods (ACSIS165)  

Processing and analyzing data and information 

Analyse patterns and trends in data, including describing relationships between 
variables and identifying inconsistencies(ACSIS169)  

  Science understanding 

Chemical science 

 Chemical reactions, including combustion and the reactions of acids, are important 
in both non-living and living systems and involve energy transfer(ACSSU179) 

 English 
Interpreting, analyzing, 
evaluating 

 Apply an expanding vocabulary to read increasingly complex texts with fluency and 
comprehension(ACELY1743) 

Level 10 Science Science Inquiry Skills 

 Planning and conducting 

 Plan, select and use appropriate investigation types, including field work and 
laboratory experimentation, to collect reliable data; assess risk and address ethical 
issues associated with these methods (ACSIS199)  

Processing and analyzing data and information 

 Analyse patterns and trends in data, including describing relationships between 
variables and identifying inconsistencies (ACSIS203) 

 

 

 

 

 

 

 

 

http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS165
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS169
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSSU179
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACELY1743
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS199
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS203


 

Assessment Criteria and Method of Evaluation 

Formative   Summative 

 Students will be formatively assessed throughout the lesson through 
conversation, observation and questions 

 Students will engage in brainstorms and several discussions where 
the teacher will gauge their understanding of the topic and whether 
or not the learning outcomes/success criteria has been met. 

 Students will be completing a worksheet regarding the components and the 
process of the urinary/excretory system.  

 

 

 

                                                                            Resources and Materials 

 Smartboard 
 Whiteboard 
 Internet access 
 Stationary 

 

                                                                                                                                   OH&S Considerations 

Classroom: 
 Ensure each student has sufficient workspace 
 Develop class behaviour rules and consequences 
 Instruct students in safety issues, such as safe use of equipment prior to use (if necessary)  

 Be familiar with the individual school’s OH&S policies and considerations.  

 



 

Stages of 
lesson 

Tasks Time 
(mins) 

Student action  Teacher action 

Stage 1 
Introduction 

 

Outline the learning intentions and the success criteria on the whiteboard or 
smartboard.  
 
Introduce the topic of ‘urine testing’ for the purpose of a forensic investigation. 
Check for prior knowledge, Gauge student understanding by posing key questions: 
“What is urine?” 
“What is in urine?” 
“What are some of the processes involved in urine production?”  
“Why might urine testing be useful in a forensic investigation?”  
“What is the function of the kidneys?”  

 Follow up: “Who can tell me where the kidneys are on the body?”  
 Get all students to stand up and put  their hands on their hips where their 

thumbs on the lower back 
 Dialogue: “Your thumbs are touching where your kidneys are located 

inside the body!”  
 
Discuss answers as a group and write answers/key vocab on the whiteboard as a 

visual representation.  
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Students will be 
situated at their 
desks in front of the 
teacher.  

Teacher will be leading the 
discussion and prompting 
students with key questions. 

Stage 2 Body 
of lesson 

Activity 1: How urine is formed? 
Leading from the key questions regarding the function of the kidneys draw a 
diagram of the urinary tract on the board (or draw one prior to class).  

 “Does anybody recognize any of these components of the urinary tract?” 
 Students’ may be reluctant to speak due to it being a new topic 

and unfamiliar territory so allow some time for students to think.  
 Label as many components of the urinary tract as you can with the 

students then complete the labelling yourself. 
 Having knowledge of the components involved in the urinary tract 

is important when considering how urine is formed.  
 
https://www.youtube.com/watch?v=qxb2_d9ilEw  
Video discussion 
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Students have the 
opportunity to write 
on the whiteboard in 
front of the class if 
they are confident. 
This is to allow direct 
student input and as 
a method of 
engagement.  

 
Teacher will be writing/drawing 
on the whiteboard at the front of 
the classroom.  

https://www.youtube.com/watch?v=qxb2_d9ilEw


 

Inform students that they are going to watch a video regarding the formation of 
urine twice. For the first viewing, tell them to just watch and enjoy it.  
 
Prior to viewing it the second time pose these questions and write them on the 
board:  
“What is the significance of blood?”  
“What is the process of urine production?”   
 
During the viewing of the video, stop the video at key points particularly relative to 
the questions and have a brief discussion.  
 
Worksheet 
Ask one student to hand out the worksheets to the class. Allow 5-6 minutes for the 
students to complete the worksheet. Inform them that on completion you will go 
through the answers as a group.  
 
The completed worksheet is now a resource for students that describes the 
process that the body undertakes to produce urine. 
 
The extension questions on the worksheet are in place if there is left over time at 
the end of the session. If there isn’t enough time, students are encouraged to 
complete the questions at home.  
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Activity 2: Class discussion 
Leading from the previous activity of the processes involved, pose the questions to 

the class:  
“What might urine be tested for in a forensic investigation?”  
“Why is urine testing important?” 
 
Instruct students to discuss the question in groups of 2-4 for several minutes.  
 
Circulate the classroom prompting students with key questions. Ask some groups 

to share their response before you conclude the discussion so they have time to 
think of their oral response.  

 

 
7 

 

 Students will be 
working in groups of 
2-4 around their 
table. No writing is 
required; activity is 
solely discussion 
based.  

 
Teacher will be circulating the 
class prompting students with 
questions based on their 
discussions.  

https://forensicinvestigationunitplan.files.wordpress.com/2016/09/lesson-4a-worksheet1.pdf


 

Anticipated answers:  
“The urine indicates what the person ingests”  
“Urine found at crimes can be compared with urine samples of suspects” 
“Urine can be tested for glucose which indicates the person might have diabetes”  
“The level of pH can be tested to determine whether it is acidic or alkaline”  
 
Allow selected (and any other student that wishes to contribute) students to share 

their groups ideas.  
Stage 3: 
Conclusion 

 

Revisit learning intentions and success criteria. Discuss with students if they have 
met the success criteria or not (Students can explain the relevance of urine testing 
in forensic science).  
 
If there is time leftover, allow students to complete the extension questions. 
Circulate the room and prompt students where necessary.  
 
Indicate that in the next lesson they will be putting their theoretical understanding 
or urine testing to practical use in an investigation without giving too much of it 
away.  
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 Upon finishing 
cleaning up, students 
will return to their 
desks for the 
conclusion.  

While students are completing 
the extension questions the 
teacher will circulate the room.  
 
The teacher will refer to the 
learning intention and success 
criteria on the whiteboard 
remaining from the start of the 
lesson during the conclusion.  



 
 

 

 Lesson Number 4 Part B Duration of lesson 45 minutes 

Topic and Focus Urine testing practical investigation Year Level Level 9 

 

Learning Intentions:  

- Student will be able to investigate and test various characteristics of urine; pH, glucose, and colour.  

- Students will be able to explain the relevance of urine testing in a criminal investigation.  

- Students will identify the owner of an unknown, artificial urine sample.  

Success Criteria:  

- Students can explain the relevance of urine testing in forensic science.  

- Students can investigate the characteristics of artificial urine samples. 

Curriculum Links 
 

 
Domains Dimensions Key elements of standards to which lesson is focussed 

Level 8 Science Science Inquiry Skills 

Planning and conducting 

 Collaboratively and individually plan and conduct a range of investigation types, 
including fieldwork and experiments, ensuring safety and ethical guidelines are 
followed  (ACSIS140) 

 Measure and control variables, select equipment appropriate to the task and 
collect data with accuracy (ACSIS141) 

  Science Understanding 
Chemical science 

 Chemical change involves substances reacting to form new substances (ACSSU225) 

Level 9 Science Science Inquiry Skills 

Planning and conducting  

 Plan, select and use appropriate investigation types, including field work and 
laboratory experimentation, to collect reliable data; assess risk and address ethical 
issues associated with these methods (ACSIS165)  

 Select and use appropriate equipment, including digital technologies, to collect and 
record data systematically and accurately(ACSIS166) 

Evaluating 

 Evaluate conclusions, including identifying sources of uncertainty and possible 
alternative explanations, and describe specific ways to improve the quality of 
the data (ACSIS171) 

http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS140
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS141
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSSU225
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS165
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS166
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS171


 

  Science Understanding 

Chemical sciences 

 Chemical reactions, including combustion and the reactions of acids, are important 
in both non-living and living systems and involve energy transfer (ACSSU179) 

Level 10 Science Science Inquiry Skills 

Planning and conducting 

 Plan, select and use appropriate investigation types, including field work and 
laboratory experimentation, to collect reliable data; assess risk and address ethical 
issues associated with these methods (ACSIS199) 

Evaluating  

 Evaluate conclusions, including identifying sources of uncertainty and possible 
alternative explanations, and describe specific ways to improve the quality of 
the data (ACSIS205) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSSU179
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS199
http://www.australiancurriculum.edu.au/curriculum/contentdescription/ACSIS205


 

Assessment Criteria and Method of Evaluation 

Formative   Summative 

 During the practical the teacher will be circulating the class questioning 
students in order to prompt them and gauge their understanding.  

The teacher will also observe students practical abilities and 
understanding of the topic through their participation in the 
investigation.  

 

 

The data table will be used as summative assessment 

 Teacher(s) will use the data found by the students to assess whether or not they 
have successfully met the success criteria:  

 Students can explain the relevance of urine testing in forensic science. 
 Students can investigate the characteristics of artificial urine samples. 

 

                                                                            Resources and Materials 

Smartboard (slideshow?), whiteboard, stationary, worksheets, butchers paper  

Practical: 

- Five labelled test tubes for each group w/ masking tape 
- Test tube rack for each group 
- Food colouring 
- Distilled water 
- Vinegar 
- Ammonia 
- Yeast 

 

                                                                                                                                   OH&S Considerations 

Practical: 
- Fully enclosed shoes are required for participation 
- Clean laboratory coat to be worn at all times 
- Be aware of safety facilities, i.e. location of eyewash stations and emergency exits 
- Disposable gloves to be used and placed in appropriate bin post practical 
- All spillages to be cleaned up immediately  

- Always wash hands thoroughly before exiting the lab 

 

- Apple juice 
- pH strips and colour chart 
- Glucose strips with colour chart 

 



 

Stages of 
lesson 

Tasks Time Student action  Teacher action 

Preparation 5 samples are required to be prepared prior to the investigation.  
Add the following ingredients to each container: 

1.  Add enough vinegar to make the pH lower than 5, and add enough yellow 
food colouring to make the sample yellow.  
 

2. Add enough food colouring to make the same yellow and add enough 
ammonia to raise the pH to 7.1 or slightly higher.  
 

3. Add enough green food colouring to make the sample a pale green and a 
few spoonfuls of apple juice to provide a positive glucose test. Adjust the 
pH to about 6 by adding vinegar, Stir in some yeast cells to make the urine 
cloudy. After adding the yeast, check the pH to make sure it has not 
changed.  
 

4. Add enough green to acquire the same colour as number 3. Add enough 
ammonia to make the pH level 8. Add enough yest to this sample to make it 
as cloudy as 3.  
 

5. Culprit: This sample should be exactly the same as 3.  

 N/A Preparing materials.  

Stage 1 
Introduction 

 

Recap from previous lesson: Using the slideshow provided, explain the process 
blood filtration resulting in urine without giving away the components involved. 
Prompt the students to tell you, by raising their hand, which component is next in 
the filtration process.  

It is as follows:  
- Blood enters through the renal artery 
- Exits through the renal vein 
- Blood is filtered in the kidney 
- Filtrate (urine) travels down the ureter 
- It is stored in the bladder 
- Exits the body via the urethra 
- After being released by the sphincter muscle  
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Students will be 
situated at their 
desks recapping 
the previous 
lesson.  

Using the slideshow the teacher 
succinctly run through the 
components and processes 
expressed in the previous lesson; the 
prior knowledge necessary for the 
practical.  

Stage 2 Body 
of lesson 

Background information: Link the introduction into the idea of testing urine in a 
forensic investigation.  
 
Explain what pH is, why glucose is in the urine, and how/why the colour of urine 
differs.  

- When comparing samples the first thing to consider is visual observation 
of colour and transparency. Urine colour relates to the substances in urine. 
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Students will be 
situated at their 
desks taking notes 
if necessary. 

 
With the use of the whiteboard or 
SmartBoard, the teacher will explain 
the three characteristics of urine 
that they will be tested by the 
students in order to provide a basis 
of understanding to build upon 



 
Some diseases can cause different colours, too. Red may indicate the 
presence of blood. Diabetics may have pale green urine. The transparency 
of urine varies from one person to the next. 
 

- The second thing to consider is the pH level of urine. The pH of urine 
usually ranges from 4.7 to 8.0. Most urine is acidic (has a pH of less than 7). 
The pH of urine is varied with the time of day, kinds of foods consumed and 
amount of water consumed. It can also be influenced by stress, fatigue 
respiration rate.  

 
- A third basic test measures the presence of glucose in the urine. Glucose, 

which is blood sugar, can appear in the urine of people with diabetes. 
Diabetics have a problem with insulin, a chemical that helps the body use 
glucose. You get energy from the breakdown of glucose in your cells. If it is 
found in your urine it indicates that the glucose has reached your kidneys 
and is excreted as urine. Somebody that has a diet high in sugar can also 
temporarily cause glucose to appear in their urine.  

 

through the practical experience and 
concluding discussion.  

Activity: Urine testing 
Run through safety procedures in a lab setting 

- Appropriate protective equipment 
- Safe use of testing equipment 

 
Demonstration: Allow the students to approach the bench for closer observation. 

Demonstrate how to appropriately test a sample (use the sample found at the 
scene) of the characteristics: pH, colour/transparency, and glucose. 

 
Follow the detailed instructions on the worksheet as you demonstrate the how to 

conduct the tests (Worksheet is located at the bottom of the lesson plan). Indicate 
to the students that they are encouraged to use the worksheet as a reference for 
the testing.  

 
Practical: Once the demonstration is complete, organize the class into groups of 3. 

Instruct them to obtain protective equipment provided (lab coats and gloves) and 
begin the practical by following the guidelines on the worksheet. During this time 
the teacher(s) will circulate the room aiding and prompting students where 
necessary without giving away the culprit.  

 
Once students have adequately filled out the data table the teacher will instruct 

students to clean up any mess they have potentially made, put back the protective 
equipment and return to their respective seats for the conclusion. 
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 During the 
demonstration, 
students will be 
instructed to 
observe from a 
closer proximity; 
at the work 
bench.   
 

 

 

The teacher will demonstrate the at 
the main work bench in the science 
classroom.  
 
 
 
 
 
 
 
 
The practical will take place on the 
three work benches that were set up 
prior to class with all the samples set 
up.  
 
The teacher will circulate the room 
prompting students without giving 
away the culprit 

https://forensicinvestigationunitplan.files.wordpress.com/2016/09/lesson-4b-practical-handout.pdf


 
Stage 3: 
Conclusion 

 

Class discussion: Talk about the results as a group. Key questions: 
“Were there any discrepancies with your results?”  
“Who do you think was the culprit?  
“What lead you to that conclusion?”  
,   
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 Students will be 
situated at their 
desks leading the 
discussion with 
their findings.  

Teacher will be prompting students 
with key questions about their data 
interpretation.  

 


